HS-129
Hydrolysis of compound 6 applying general procedure gave HS-129 as red solid. 
HS-136
Hydrolysis of compound 10 applying general procedure gave HS-136 as red solid. washed with water (50 mL) and brine (50 mL). The combined organic phase was dried over MgSO4 and the solvent was evaporated under reduced pressure. The crude product, off white solid, was dissolved in MeOH (50 mL), conc. sulfuric acid (15 mmol) was added and the mixture was heated at 70°C for 16 h. The mixture was neutralized by aq. Na2CO3 and the aqueous layer was extracted by DCM (3×50 mL). The combined organic phases were washed with water (50 mL) and brine (50 mL) and dried with MgSO4. The solvent was removed under reduced pressure and the residue was subjected to column chromatography using n-heptane/ethyl acetate (9:1) yielded the dimer 12 (4.1 g, 60 %) as white solid. Recrystallization from methanol gave an analytical pure compound. To a mixture of [Ir(OMe)(COD)]2 (0.0025 equvi.), 4,4ʼ-di-tert-butyl-2,2 ʼ-bipyridine (0.0050 equvi.) and the dimer 11 2 (500 mg, 1.7 mmol) in dry in dry tetra hydro furan (THF) (15 mL) was added 4,4,5,5-tetramethyl-1,3,2-dioxaborolane (HBPin/Sigma Aldrich) ( 0.238 g, 1.86 mmol) and heated at 75 ˚C under argon for 18 h. The solvent was evaporated and the residue, dark oil, was purified by column chromatography using n-heptane/ ethyl acetate (7 
HS-145
Hydrolysis of compound 15 applying general procedure gave HS-145 as red solid. 
HS-149
Hydrolysis of compound 18 applying general procedure gave HS-149 as dark red solid. 
Mice
Transgenic APPPS1 mice co-expressing KM670/671NL mutated amyloid precursor protein and L166P mutated presenilin 132 were used to model Aβ pathology 4 . For the studies of tau, transgenic mice homozygous for human tau with the P301S mutation 5 
LCO staining and spectral analysis of histological samples
Frozen brain sections (10 µm) from transgenic APPPS1 or P301S tau mice sacrificed at different ages were fixed in 96% EtOH, rehydrated in 50% EtOH and dH2O and then incubated in phosphate buffered saline (PBS, 10 mM phosphate, 140 mM NaCl, 2.7 mM KCl, pH 7.4) for 10 min. The LCOs HS-68, HS-129, HS-136, HS-145 or HS-149 were diluted to 3 µM in PBS and added to the sections. After 30 min, the sections were washed with PBS and mounted with Dako fluorescent mounting medium (Dako Cytomation, Glostrup, Denmark). The mounting medium was allowed to solidify over night before collecting emission spectra of LCOs bound to misfolded Aβ and tau using an inverted LSM 780 confocal microscope (Carl Zeiss, Oberkochen, Germany) using excitation wavelength 405 nm. For the spectral comparison using HS-68, brain sections from 16 APPPS1 mice and 12 P301S tau mice were analyzed collecting spectra from Aβ and tau in the cortex and brain stem, respectively. In each APPPS1 mouse, the LCO emission spectrum from three to five regions in the central compact core of 10-20 Aβ plaques in the brain parenchyma was collected. Aβ-deposits in the vasculature (cerebral β-amyloid angiopathy) was excluded from the analysis. In the analysis of tau, each time point corresponds to three different mice and, whenever possible, 10-15 neurofibrillary tangles (NFTs) with 3-5 ROIs for each mouse. In two cases, the number of NFTs was lower; however, the total count of emission spectra for a time point was never less than 140. In the spectral graphs, the emission spectrum for one representative Aβ plaque or NFT was chosen to illustrate the spectral signature for each time point and ratio value as indicated in the graphs. In the plots, the ratio of the fluorescence intensity at the specified blue and red-shifted wavelengths has been calculated for each collected emission spectrum. The spectral analysis of HS-129, HS-136, HS-145 and HS-149 in comparison with HS-68 was performed on two young and two aged APPPS1 (148, 245, 457 and 531 days) or three young (2 to 3 month) and three aged P301S tau mouse (6 months). The spectral graphs show the emission spectra for 3-5 ROIs in 15-25 Aβ plaques and 11-21 NFTs.
Immunohistochemistry (LCO and antibody double staining)
Frozen sections (10 µm) from APPPS1 mice aged 156 or 531 days and P301S tau mice aged 2 or 6 months were fixed with acetone at -20°C for 10 min and then allowed to dry. Mouse 
Spectral characterization of LCOs
A set of buffers with pH ranging from 3.5 to 7 was prepared by dissolving 20 µM sodium acetate or 20 µM phosphate in water and adjusting the pH to 3.5 to 5 or 6 and 7, respectively. 
Statistical analysis
Data were analyzed with one way analysis of variance followed by Tukey´s multicomparison post hoc test (Figure 1 HS-149 was demonstrating age-dependent transitions also for tau; however, the emission was red shifted in older mice (b). HS-129 staining of tau aggregates in the young P301S tau mouse was very weak and it was not possible to collect any reliable emission spectra (c).
